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RFRIEND THE SQUARE

(i) PROVE THAT IB
(ii) PROVE THAT M=

CKMOTOPEVALENTE SPACES . SUPPOSEfiX-Y
-

AND giY->X ARE MAPS WITH

fog = Idy

gof = Idx.
THEN WE WRITE XIY AND SAY X ANDY ARE

HOMOTOPY EQUIVALENT AND WE CALL fig htoPY--

EQUIVALENCES AND ALSO MOTOPY ENERSES
,
I

NOTATIONS : NEY HOMOMORPHIC
-

fixExY HOMEOMORPHISM

XIY HOMOTOPY EQUIVALENT

fixEY HOMOTOPY EQUIVALENCE.

KEY EXERCISE X TX)
-

->
R"-203 eg"
-
X= X

NOTE : XEY IMPLTES X=Y .] skipped

RAISABLE IfX=(+3)



EXAMPLE : B R2 ARE CONTRACTIBLE.

EXAMPLE ↓" Ts : THE REGULAR-
:

I- THREE-YALENT TREE
/ Ye IS CONTRACTIBLE.

-----TREM : S"IS NOT CONTRACTIBLE

n= 0 : EXERCISE ↳n = 1 : THIS MODULE (MASE1)

N2: DEGREES (MA3H6)

⑪S :

DEFSUPPOSEXASPACE.EXYAP

fil-> X WITH f=X , f(l)= y.

·r .

X
Y

DEF : Suppose fig ARE PATHS IN X WITH

f(1) = y (0) . THEN WEDEFINE A PATH

fag : It X BY f* gHt) =[At
F g

3
-shee.⑨

a f(1)=g(0) g(1)

WE CALL fag THE CONCATENATION of WITHg .



NOTE : ALL PATHS (IN PATH CONNX) ARE HOMOTOPIC
-

TO CONSTANT PATHS .

GIVEN 8 :I-X CONSIDER
so tof

F :IXI-> Y Def BY 3 f= f(0)
F(s,t) = f(s . (1-t) CONST

TREELING IN FISHING LINE]

TO OBTAIN A THEORY WE NEED TO IMPOSE

CONDITIONS AT THE ENDPOINTS.

DEF : SUPPOSE X IS A SPACE
,
X
,y
+X ARE POINTS.

SUPPOSE fig :-X ARE PATHS FRAX To Y

PICTURE, e-
X

& O

W
WE SAY fog STOPTELENDPOINTS]
IF THERE IS A HENOPY F : IXI--> X WITH

f : fo , g=f , AND f+ (0)= X , fill=y FOR ALL tel.

PICTURE- f

m Fin
2·yO
& I

NEXAMPLEfig:O ·
g(t) = (cos(πt) , - sin(it)



NOTE f =g BUT N fig .
(TRY TO PROVE THIS!]

-> fog IS AN Ear. REL. [PROP1 .21EXERCISE

-ERCISE: Suppose f(l) = g(0) .

·X O

()s

DEF : SUPPOSEX IS A SPACE
.
SUPPOSE X.EX IS A

POTT : CALL XO THE BASEPOINT
-

CALL THE PAIR (X ,X.) A PENTED SACE.

CF : A PATH f : I-X WITH (10) = f(l) =**
IS A LOPBED AT XO PICTURE L

-

NOTE: FF fig ARE Loops BASED

PICTUREFiG
3

THAT IS : THE E EQUIY CLASS OF 8.



MORALLY : IFSof' THEN CAN
11

WIGGLE TO TURN f INTO f.7 BUT CANNOT "JUMP OVER HOLES"

⑨DEFINE-: THE SET

↑ (X ,
x.) = [[f])tSED

AT Xo

DINE : THE PRODUCT (f](g] = [7*g]
TEXERCISE : THIS IS WELL-DEFINED . I .
-

*1 .3 : (D , (X ,Xo) , 0) IS A GROUP
-

[THE HARDEST PART IS ASSOCIATIVITY !I


